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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WHAT IS CLAIMED IS: 



1 . A printingbpparatus having printing means that 
executes printing onla print medium transported along a 
transportation path, 1 the apparatus comprising: 

upstream transporting means including a pair of 
opposite rollers arranged upstream of said printing means 
in said transportation! path for transporting the print 
medium by rotating whiJfe sandwiching the print medium; 

downstream transporting means arranged downstream 
of said printing means iYk said transportation path for 
transporting the print mldium; and 

storage means for storing nip position information 
representative of a positioVt of a nip portion between said 
pair of rollers within saidV transportation path, the nip 
portion sandwiching an end oAthe print medium between said 
rollers . 
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2. A printing apparatus as claimed in claim 1, 
wherein said upstream transporting means comprising a 
transportation roller located Upstream of said printing 
means in said transportation path and driven by 
predetermined driving means and a feinch roller that rotates 
so as to follow rotation of the transportation roller 

3 . A printing apparatus as Claimed in claim 1 , 
wherein said downstream transporting means comprising a 
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sheet discharging AxLler located downstream of said 
printing means in sc^Ld transportation path and driven by 
predetermined drivindmeans and a spur that is urged toward 
the sheet discharging! roller. 

4. A printing apparatus as claimed in claim 1. 
wherein said nip position information is set on the basis 
of a test pattern formed on the print medium by said 
printing means and said transportation means using 
printing data for forming an image that extends 
continuously in a transportation direction of said print 
medium . 



5. A printing apparatus as claimed in claim 4, 
wherein said nip position information is set on the basis 
of an interval between a predetermined reference position 
in said test pattern and a leading end of a discontinuous 
portion. 



6 . A printing apparatus as claimed in claim 4 , 
wherein when said test pattern is printed, said 
transporting means transports said print medium 1 mm or 
less during a single operation when a back end of said print 
medium is near said nip portion. 

7. A printing apparatus as claimed in claim 4, 
further comprising information obtaining means for 
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automatically obtaining said nip position information, 
the information obtaining means comprising a photosensor 
that reads a printed part and a non -printed part both formed 
in the test pattern and means for measuring the interval 
between the predetermined reference position in the 
printed part of the test pattern and the leading end of 
the non-printea part, on the basis of an output signal from 
a photosensor. 



8. A printing apparatus as claimed in claim 2, 
further comprising information obtaining means for 
automatically obtaining said nip position information, 
the information obtaining means comprising roller 
displacement detecting means for detecting displacement 
of the pinch roller between a state in which the print 
medium is sandwiched between the transportation roller and 
the pinch roller at the nip portion thereof and a state 
in which the print medium has slipped out from said nip 
portion, and means for measuring the interval between a 
predetermined reference position located upstream of said 
nip portion in the transportation path and said nip portion , 
on the basis of a result of detection by the roller 
displacement detecting means. 

9. A printing V>paratus as claimed in claim 2, 
further comprising information obtaining means for 
automatically obtainingXsaid nip position information. 
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the information obtkining means comprising rotation state 
detecting means foil detecting a state of rotation of the 
transportation rolllr in a state in which the print medium 
is sandwiched betweln the transportation roller and the 
pinch roller at the nVp portion thereof and in a state in 
which the print medium feas slipped out from said nip portion , 
and means for measuring the interval between a 
predetermined reference position located upstream of said 
nip portion in the transportation path and said nip portion, 
on the basis of a result ^f detection by the rotation state 
detecting means . 

10. A printing apparatus as claimed in claim 9 , 
wherein said rotation statl detecting means detect a change 
in the speed of rotation If the transportation roller. 

11. A printing apparatus as claimed in claim 9, 
wherein said rotation state detecting means detect a change 
in the quantity of rotation! during each intermittent 
rotating operation of the transportation roller. 

12. A printing apparatus as claimed in claim 4, 
wherein during an image forming operation performed 
immediately after the back end of said print medium has 
slipped out from said nip position, a correcting operation 
is performed which shifts an operative part of said 
printing means in the transportation direction compared 
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to an Image forming operation performed immediately before 
the back end slips out from the nip portion, while 
increasing the quantity of transportation by the 
transporting means. 

13. A print ii\g apparatus as claimed in claim 9, 
wherein said rotation state detecting means comprises an 
optical code wheel tHat rotates around the same center of 
rotation as that of laid transportation roller, and a 
sensor that reads a sfLgnal from the optical code wheel. 

14. A printing apparatus as claimed in claim 1, 
wherein said printing me&ns uses thermal energy to generate 
bubbles in ink so that eiLrgy generated by the bubbles can 
cause the ink to be ejected. 

15. A printing metlfpd for executing printing on a 
print medium transported &Long a transportation path by 
using printing means, said printing method comprising the 
steps of i 

transporting the prin4 medium by upstream 
transporting means including a pair of opposite rollers 
arranged upstream of said printing means in said 
transportation path while sandwiching the print medium ; 

transporting the print nfedium by downstream 
transporting means arranged downstream of said printing 
means in said transportation path; and 
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storing nip position information representative of 
ttie position of a nip portion between said, pair of rollers 
within said transportation path, the nip portion 
sandwiching an end of l^ie print medium between said 
rollers - 

16 . A printing meth&d as claimed in claim 15 , wherein 
said upstream transporting means comprising a 
transportation roller located upstream of said printing 
means in said transportation path and driven by 
predetermined driving means Lid a pinch roller that rotates 
so as to follow rotation of \ the transportation roller. 

17 . A printing method as claimed in claim 15 , wherein 
said nip position information is set on the basis of a test 
pattern formed on the print medium by said printing means 
and said transportation means using printing data for 
forming an image that extends continuously in a 
transportation direction of said print medium. 

18 . A printing method as claimed in claim 16 „ wherein 
said nip position information is set on the basis of an 
interval between a predetermined reference position in 
said test pattern and a leading end of a discontinuous 
portion. 

19 . A printing method as claimed in claim 17 , wherein 
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when said test pattern is printed, said transporting means 
transports said print medium 1 mm or less during a single 
operation when a back end of said print medium is near said 
nip portion. 



20. A printing method as claimed in claim 17, 
comprising an information obtaining step of automatically 
obtaining said nip position information . the information 
obtaining step comprising the steps of reading a printed 
part and a non-printed part both formed in the test pattern 
and measuring the interval between the predetermined 
reference position in the printed part of the test pattern 
and the leading end of the non-printed part, on the basis 
of an output signal from a photosensor. 

21. A printing method as claimed in claim 15, 
comprising an information obtaining step of automatically 
obtaining said nip position information, the information 
obtaining step comprising a roller displacement detecting 
step of detecting displacement of the pinch roller between 
a state in which the print medium is sandwiched between 
the transportation roller and the pinch roller at the nip 
portion thereof and a state in which the print medium has 
slipped out from said nip portion, and a step of measuring 
the interval between a predetermined reference position 
located upstream of said nip portion in the transportation 
path and said nip portion, on the basis of a result of 
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detection by the roller displacement detecting step. 



22. A print Aig method as claimed in claim 15, 
comprising an information obtaining step of automatically 
obtaining said nip position information, the information 
obtaining step composing a rotation state. detecting step 
of detecting a statl of rotation of the transportation 
roller between a stale in which the print medium is 
sandwiched between thl transportation roller and the pinch 
roller at the nip portion thereof and a state in which the 
print medium has slippW out from said nip portion, and 
a step of measuring thelinterval between a predetermined 
reference position located upstream of said nip portion 
in the transportation pith and said nip portion, on the 
basis of a result of detection by the rotation state 
detecting step. 

23 . A printing method according to claim 22 , wherein 
said rotation state detectAig step detect a change in the 
speed of rotation of the transportation roller. 

24 . A printing method according to claim 22 , wherein 
said rotation state detecting! step detect a change in the 
quantity of rotations during feach intermittent rotating 
operation of the transportation roller. 

25 . A printing method according to claim 17 , wherein 
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during an image forming operation performed immediately 
after the back end of said print medium has slipped out 
from said nip position, a correcting operation is performed 
which shifts an operative part of said printing means in 
the transportation direction compared to an image forming 
operation performed immediately before the back end slips 
out from the nip portion, while increasing the quantity 
of transportation by the transporting means , 
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